Quantitative effects of position and type of single mismatch on single base primer extension.
Single mismatch (MM) present at the region where primer binds onto the template strand can greatly affect the PCR efficacy. Earlier studies revealed that PCR or primer extension is hindered by a single MM at the primer 3' end. The MMs located at other positions within a primer also have similar performance, but to what extent they can decrease the efficiency is not clear. In this study, a modified single base extension assay was used to systematically compare the extension efficiencies between a perfect-matched (PM) primer and its single-MM primers with all possible MM types. The extension efficiencies of single-MM primers, which were generally lower or equivalent to that of the PM primer, were observed to strongly depend on the MM location and/or type. Due to the enzymatic activity, single MMs present at the last 3-4 positions from the primer 3' end exhibited zero or minimal (<3.9%) extension efficiencies. For those MMs at positions 5 onward from primer 3' end where was affected mainly by the primer-target binding stability, an increasing trend in extension efficiency with the highest (i.e., 69.3%) occurring at the primer 5' end was observed to significantly correlate in an inverse relationship with the duplex stability (i.e., difference of melting temperature) under a empirically polynomial equation, y=-0.0731 x(3) + 2.2519 x(2) - 22.617 x + 76.691 (R(2)=0.5318). It was further shown that the extension efficiencies of these MM types could be improved with a factor of 3.25 on average in relation to the decrease in the annealing temperature by 7 degrees C. On the other hand, substitution of a less selective inosine nucleotide did not convincingly improve the extension efficiency. Overall findings obtained could further improve the rational design of oligonucleotide primers in various microbiological studies that involve the use of PCR techniques.